The impact of surface- and nano-crystallisation on the detected amorphous content and the dissolution behaviour of amorphous indomethacin.
The crystallinity and physical stability of amorphous drugs has previously been studied using different analytical techniques. However, the effect of the measurement method on observed crystallinity and its importance for critical quality attributes, such as dissolution, has not yet been widely investigated. The aim of this study was to (i) qualitatively analyse and understand the recrystallisation behaviour of amorphous indomethacin during storage, (ii) quantify the amorphous content during storage with complementary analytical techniques and (iii) investigate the relationship between observed recrystallisation behaviour and dissolution behaviour. Quench cooled indomethacin was stored and the samples were visualised by scanning electron microscopy to gain spatially resolved information about the recrystallisation behaviour. Crystallisation was quantified by Fourier transform attenuated total reflectance infrared (FT-ATR-IR) spectroscopy, differential scanning calorimetry and X-ray powder diffraction. These techniques resulted in different observed recrystallisation profiles. The physicochemical phenomena detected and sampling geometry for each technique together with the sample recrystallising from the surface and appearance of nano-crystals were used to explain the differences. The dissolution behaviour at the observed recrystallisation endpoints for the different analytical techniques revealed that FT-ATR-IR spectroscopy predicted the changes in dissolution behaviour due to crystallisation best.